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Whether or not constitutional differences exist between smokers and non- 
smokers is a question which has recently become of medical importance. 
Because smokers have been found to have higher over-all death rates than 
nonsmokers, especially from cancer of the lung and coronary heart disease, 
it has been assumed by many that a causal relationship has been established 
between smoking and the diseases in question! (1 to 7). However, the validity 
of this hypothesis has not been universally accepted (8, 9). Berkson, for 
example, has suggested several alternate explanations, one of which is that 
“persons who are nonsmokers or relatively mildl smokers are constitutionally 
disposed to longevity, andl therefore to generally lbwer death rates, and that 
the disposition of these individuals not to smoke is a reflection of this con¬ 
stitution” (9):. There is already some evidence pointing toward psychologic, 
physiologic and metabolic differences between certain groups of smokers and: 
nonsmokers (10 to 13);. Demonstration of well established genetic differences 
would be even more conclusive, because such inborn traits are presumably 
stabife and could not be the result of smoking. In a study of Johns Hopkins 
medical students, we have reported a higher incidence of hypertension and/or 
coronary disease among the parents of students who smoke than among the 
parents of their classmates who do not smoke (14). Twin studies have shown 
that the smoking habits of monozygotic twins, even wheni reared apart,, are 
more alike than the smoking habits of dizygotic twins (15 to 17). 

In order to explbre the frequency of several genetic traits, among groups 
of healthy smokers and nonsmokers, we have embarked upon studies of the 
characteristics of blood donors at the Johns Hbpkins Hospital. The present 
report gives the preliminary findings in regard to the ability to taste phenyl¬ 
thiourea 3 (PiT.C.) among various groups of healthy smokers and nonsmokers. 
Fox first detected great differences between people in regard to their taste 
sensitivity to P.T.C., a substance which tastes bitter to some individuals and 
is tasteless to others (118). Subsequent studies by Snyder and other investi¬ 
gators have shown that the inability to taste P.T.C. and closely related sub- 


1 This study was supported by The Tobacco Industry Research Committee. 

2 Postdbctoral Fellow, of the National Hfeart Institute, United!States Public Health Service. 
8 Which was first known as phenylthiocarbamide. 
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stances is inherited through a single autosomal recessive gene (19 to 21). The 
test substance may be placed on the tongue in the form of crystals, as a drop 
of a solution of suitable strength, or in the form of filter paper impregnated! 
with a standard solution of the test substance (18 to 24), 

■ . - ^ n -• . - - • METHOD r 

Htealthy persons accepted! by the Blood Bank of the Johns Hopkins Hospital as suitable 
blood donors were given a standardised taste test and I interviewed as to their smoking habits. 
The tests and interviews were carried out by one of us (B.H.C!) or by an assistant trained 
in interview techniques. Filter paper was soaked in a No. 2 solution of P!T.C! (650 mg. of 
crystalline phenylthiourea per liter of water) and dried. The taste test was performed by 
instructing the subject to plhce such a piece of P.T.C. impregnated paper on his tongue, 
moisten it well with saliva and leave it there a short time. He was then asked whether or 
not he tasted anything, and if so, what the taste was like. Subjects who stated that the 
taste was bitter were classified as “testers” while those who said that they tasted nothing 
were rated as “nontasters”. Those who could not be sure whether they tasted anything or 
not were scored! as “uncertain”, and those who said it had a taste such as sweet, sour, or 
pleasant were rated as “other”. For the purposes of this study, these last two small groups 
will be combined under the term “atypical response”., , ;c. : y.r. 

The smoking habit questionnaire, which was administered and filled! in by one of the 
staff members, was as follows: ; . . . ^ , 


4k 


C. I do not smoke _v_ 

and never have_* 

except a few times years 
ago- 


A. I smoke_ B, Ii used to smoke- C. I do not smoke__x_ 

dkily_occasionally_ daily_occasionally:_ and never have_ + 

age begun_ age begun- except a few times years 

age stopped_ ago__ 

total years of smoking_ total years of smoking- 

How many do you smoke per How many did you smoke per 
day? day? 

Cigarettes: - Cigarettes:- 

Cigars: _ Cigars: - 

Pipes: _ • . t Pipes: - 

Do you inhalt? yes/no Didiyou inhale? yes/no 

The smoking habits thus, recorded were then classified as follows: 4 

nonsmoker: one who has never smoked I or, at most has smoked only a few times years ago. 
occasional smoker: one who does not smoke daily, regardless of whether cigarettes, pipes 
or cigars are smoked! « 

cigarette smoker: (these subjects may smoke an occasional pipe or cigar), 

a. light: 1-9 a day. Y - 

b. moderate: 10-19 a day. j 

c. heavy : 20 or more a day. 

4 This is the summary of a smoking code used in our long-term study of the precursors 
of hypertension and coronary heart disease; it is also the one used by Heath and others 
(11, 12). We have also classified the smoking habits in a slightly different way according to 
the categories used in “Tobacco Smoking Patterns in the United States” in order to compare 
the distribution of smoking habits among our subjects with'that found in a country-wide 
survey (25). However, only the classification given above is used in the present preliminary 
report. 
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(these subjects may smoke an occasional cigarette). 


pipe smoker: 
cigar smoker: 

/pipe and cigar smoker:j 
cigarette smoker combined! with pipes and/or cigars (regular smoker), 
former smoker: used to smoke regularly, nonsmoker now. 


STUDY POPULATION 

The subjects for the present report comprised all of the male donors coming to the Johns 
Hopkins Blood Bank on weekday afternoons from November 18, 1958 through May 29, 
1959. There were 597 white male donors and 232 negro male donors. Women were also 
studied, but are excluded from the preliminary analysis because the numbers were so small 
(88 white women and 24 colored women). - 




* 


' RESULTS .. .. ,■ ; . ... 

The smoking habit patterns of the white andl negro male donors, grouped 
according to ability to taste F.T.C., are shown in Table I. It will be seen that 
the frequency distribution of smoking habits is different for the taster and 
non taster groups. Among both the white and negro men, a smaller proportion 
of tasters than nontasters were nonsmokers, white a larger proportion of 
tasters than nontasters were regular cigarette smokers. Dissimilarities in 
distribution between the white and negro groups appear when the various 
subdivisions of the regular cigarette smokers are considered. Among the white 
donors, 52.6 per cent of the tasters were heavy smokers in contrast to 29^7 
per cent of the non tasters; white among the negro donors, a similar but less 
striking pattern of differences is observed among the light and moderate 
smokers. There were relatively few heavy smokers among the negroes and the 
absolute number was small^ 64 in contrast to 258 heavy smokers among the 
white dbnors. It is of interest that 13 of the 17 atypical taste responses given 
by the 829 white and negro men combined occurred among the 322 heavy 
smokers and that no atypical taste responses were observed among the 124 
nonsmokers. 

We have compared smokers and nonsmokers as to their ability to taste 
P.T.C., grouping the various smoking habit categories, in several ways. In 
Table II, nonsmokers are compared with heavy cigarette smokers, all other 
smokers (including occasional smokers) and former smokers, omitting those 
who gave atypical taste responses. In both white and negro donors, the differ¬ 
ences in ability to taste PTC. found among these various smoking habit 
categories were statistically significant.. The relatively small number of negro 
male donors precluded! more detailed analysis of that group: 

When the white male donors were grouped on the basis of cigarette smoking 
habits (omitting the pipe, cigar and mixed smoking habit categories as well 




Source: https://www.industrydocunnents.ucsf.edu/docs/ztllOOOO 


99T4CSC00T 










49T4CSC00T 



Source: https://www.industrydocuments.ucsf.edu/docs/ztIT6D00' 








COMPARISON OF SMOKERS AND NON SMOKERS 209 


y p—’ V.\ TABLE II 

Ability to Taste P.T.C. According to Smoking Habits Among 582 White Male Donors 1 



Tasters .V - 323 

■■ 

_ 

NonUsters ,V - 259 

i 

Observed 

Expected 

Observed 

Expected 

Nonsmokers.... 

r 

1 41 

53.3 

55 

42.7 

Heavy cigarette smokers 2 .. 

m 

137.1 

77 

109.9 

All other smokers 3 ... 

91 

104.3 

97 

83.7 

Former smokers... 

. 21 

i 

28.3 

30 

22.7 


X 2 = 32.2, n 3* p <.001 


Ability to Taste P.T.C. According to Smoking Habits Among 230 Negro Male Donors * 



Tasters A - 124 

Ntmtasters uV '** 106 

Observed 

Expected 

Observed 

Expected 


a 

1 5 1 

IQ 

fi n 

Heavy cigarette smokers 2 __ 

29 

33.4 

33 

12. V 

28,6 

All other smokers 3 . . .... 

82 

71.1 

50 

60:9 

Former smokers.. 

4 

4L3 

4 

3.7' 


X 2 = 10.3, n = 3, .02 > fi > .01 


1 15 white donors who gave atypical responses to the taste test were excluded from this analysis. 

* Those who smoke 20 or more cigarettes a day, 

* Includes occasional! smokers, light and moderate cigarette smokers, pipe smokers and cigar 
smokers in any combination. 

4 2 negro donors who gave atypical responses to the taste test were excluded! from this analysis. 

as those with atypical taste responses) i, highly significant statistical differences 
were found: 

1- Comparison of smoking categories of 10 cigarettes or less a day versus 
more than 10 cigarettes a day (nonsmokers, occasional and light cigarette 
smokers versus moderate and heavy cigarette smokers) : X 2 - 7.13 n — 1 
0.01 > P > 0.001. ' 

2. Comparison of all five cigarette smoking categories (nonsmokers, occasional 
smokers, light smokers, moderate smokers and heavy cigarette smokers):: 
X- = 28.69 n = 4 p < 0.001. 

Regardless of how the dbnors are grouped, a positive association between 
heavier cigarette smoking and the ability to taste P.T.C. is observed. 

The proportion of tasters in each smoking category of white donors is shown 
in Figure l. 5 This graph clearly shows that nonsmokers, former smokers, 

5 Similar analysis of negro donors is deferred until more subjects have been studied,.since 
at present there are very small numbers in many of the smoking categories. 
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SMOKING HABIT1 
CATEGORY 

Nonsmokers 
Former smokers 
Occosional smokers 

Cigarette 
Smokers 

Cigarette.pipe and/or 
cigar smokers 
Pipe smokers 

Cigar smokers 

Pi pe and cigar smokers! 


PERCENTAGE OF PTC. TASTERS 




% 0 10 20 30 40 50 60 70 80 

-typical taste response = atypical taste response 


Fie. 1. Percentage of P.T.C. tasters among 597 white male donors classified: according 
to current smoking habits. N = number of donors tested. Light cigarette smokers = 1 to 10 
a day. Moderate cigarette smokers = 11 to 19 a day. Heavy cigarette smokers = 20 or 
more a day. 


occasional smokers and light smokers are similar in regard to having ai rela¬ 
tively low proportion ofi tasters. Heavy cigarette smokers, regular pipe smokers 
and mixed smokers also appear to resemble each other in exhibiting a higher 
proportion of tasters while moderate cigarette smokers occupy an intermediate 
position between light and heavy cigarette smokers. 

We have examined the relationship of age to the proportion of tasters in 
each smoking group among white male donors; a summary of these findings 
is given in Table III. 6 In general, it appears that there is no systematic altera¬ 
tion in the proportion of tasters from decade to decade where the numbers of 
subjects are sufficiently large. In every group except the oldest (which was 
much the smallest) the heavy cigarette smokers show the greatest percentage 
of tasters. Moreover, as shown in Table III, the percentage of tasters for each 
smoking category was not altered when age adjusted rates were used. 

We have compared the results for the nine test periods in which different 
batches of P.T.C. test paper were used. No important differences were found 
attributable either to the test paper or to the season of the year. When the 
findings of the two interviewers were compared, slight differences were ob¬ 
served in the smoker-taster distribution in white mate donors, but these were 
not statistically significant. Both interviewers found more tasters among 
the heavy cigarette smokers than among the nonsmokers. 

6 The 15 white male donors who gave atypical taste responses were not included in this 
analysis. 
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TABLE III 


Percentage of Tasters Among Donors Classified by Age and Smoking Habits 



Non smokers 

Occasional Others 

Smokers Smokers' Smokers* 

S F “™“ j "smoking 

Smokers Categories 


Ni 

% 

Tast¬ 

ers 

N 

% % 

Tast- N Tast- Ni 
ers ers 

% 

Test¬ 

ers 

N 

% % 

Tast- N Tast¬ 
ers ers 

White male donors 








Under 30.. 

42 

40.5 

13 

46.2 84 76.2 51 

39.2 

111 

3614 20! 55.2 

30-39. 

35 

51.4 

10 

50.0 ill 62.2 59 

50.8 

16 

43.8 231 55.8 

40-49.. 

9 

iii-i 

7 

42.9 45 75.6 31 

61.3 

15 

46.7 107 59:8 

50 or over.. 

10 

; 50.0 

2 

0.0 7 42.9 15 

53.3 

9 

33 k 3 43 44; 2 

1 

Total: all ages... 

96 

i 42.7 

32 

43.8 247 68.8156 

49.4 

51 

41.21582 55.5 

Age adjusted rates 3 . .. 


40.0 


43.9 j 68.2 

49.0 


40.8! 54;7 

Negro male donors 








Under 30. 

17 

35.3 

18 

50.0 24 62.5 50 

72.0 

2 

100 0 Ill 61.3 

30-39.. 

8 

12.5 

8 

75.0 20 35.0 37 

51.4 

3 

0.01 76 43.4 

40-49. 

3 

66.7 

2 

50.0 16 43.8 14 

64.3 

1 

0 0 36 52.8 

50 or over__ 

0 

0.0 

0 

ro 

cr 

6 

fN 

"O' 

o' 

66.7 

2 

100.0 7 57.1 

Total: All ages.. 

28 

32 1 

28 

57.1 62 4618 104 

63.5 

8 

50.0 230 53.9 

Age adjusted rates 5 ._ 


31.0 


57.3| 47.8 

63.4 


50L0! 54.0 


1 Heavy cigarette smokers = those who smoke 20 or more cigarettes a day. 

s “Other smokers'* includes all categories of regular smokers except heavy cigarette smokers. 

1 The standard populations used for the age adjusted rates in the various smoking categories com¬ 
prised 765 white male donors and 289 negro male donors studied at the Johns Hopkins Blood Bank 
between October 14, 1958 and May 29, 1959. 

DISCUSSION 

In this preliminary study, filter paper impregnated with P.T.C. was used as 
a rapid screening technique to ascertain whether smokers differ from non- 
smokers in their ability to taste the test substance. In'studies using solutions 
of P.T.C, the ability to tasie has been shown to vary with the concentration 
of the solution (21,, 24). Accordingly, the proportion of “tasters” to “non¬ 
tasters” found in our studies; in which filter paper was used in a single test, 
cannot be directly compared with the proportions reported in studies of sen¬ 
sory thresholds carried out by the sorting technique of Harris and! Kalmus or in 
investigations using still different methods (18 to 21, 26 to 28). Nevertheless, 
a standardized procedure was employed in the present study, so that the finding 
of significant differences between nonsmokers and smokers in ability to taste 
P.T.C. is of considerable interest. The fact that, among white male donors, 
the highest proportion of tasters occurred among heavy cigarette smokers 
and the lowest proportions among nonsmokers and former smokers appears 
to be clear cut and unrelated to age. 

The apparent difference in taste response between white and negro smokers 
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needs clarification through further studies involving lkrger numbers of negro 
smokers. Racial differences in tasting ability between white and negro groups 
in the United States have been reportedl (22,29 to 32). If our preliminary findings 
are confirmed [ the relative importance of constitutional differences and of 
socio-economic factors affecting the smoking habits of the two racial groups 
must be evaluated. 

We cannot explain the reason for the observed differences between smokers 
and nonsmokers at the present time. The possibility that smoking directly 
affects the acuity of taste in respect to P.T.C. must not be overlooked. On 
the other hand, it is possible that inborn differences involved in the ability 
tb tkste P.T.C. may be part of a broad spectrum of genetically determined 
biochemical differences which both predispose individuals to their particular 
smoking habits and influence their susceptibility to certain diseases. Several 
clinical studies have been published indicating that deviations from the ex¬ 
pected proportion of tasters to nontasters may he found in the presence of 
certain thyroid disorders, diabetes and tuberculosis (32 to 35). The possible 
interaction of many factors must be considered in evaluating the differential 
in specific and over-all mortality rates between smokers and nonsmokers. 

SUMMARY 

1. Taste tests, using filter paper impregnated with P.T.C., have been carried 
out on 597 white and 232 negro male donors at the Johns Hopkins Hospital 
Blood Bank. Each donor was interviewed as to his smoking habits. 

2. Among both white and negro donors, significant differences in ability 
to taste P.T.C. were found between smokers and nonsmokers. 

3. Among white male donors, heavy cigarette smokers showed a strikingly 
higher proportion of tasters than did nonsmokers (65.9 per cent versus 42.7 
per cent). Former smokers* occasional smokers and light smokers closely 
resembled the nonsmokers as to proportion of tasters. 

41 The significant findings were unrelated to age. 

We should like to express out appreciation to Dr. Julius R. Krevans, Di¬ 
rector of the Johns Hopkins Hospital Blood Bank, and his staff for their 
cooperation and assistance. 
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